2
Suppose that a randomized complete block design is to be utilized.
3 Then, for treatment design I, the yield response could be of the form: 
[ 3] g 1 where 6. is the parameter associated with the general mixing e~~ect o~ J 2 line j and the remaining elements are as described for [2] . Note that 3 r.~ 8 j should not be taken as ·zero as all 6 j could be po si ti ve (or 4 negative).
5
The situation becomes more complex when lines in combination inter 6 act to produce specific mixing e~fects. For example, for v lines in 7 mixtures o~ k = 2 lines, there could be a speci~ic mixing e~~ect (inter-8 action) between the two lines in the mixture. For lines h and i, say, 9 denote the speci~ic mixing ef~ect by yhi' Then, [3] would be modified 10 as ~allows:
11
= ~ + P + (Th+oh)/2 + (T.+6. )/2 + yh. + E h. 2 one-third of a plot and hence the line effect plus the line general mix-~ 3 ing effect is divided by k = 3. Likewise, the specific mixing effect 4 for any two lines is from plants occupying only two-thirds of the area 5 and hence the multiplier 2/3 in [5] . An interaction effect of the form 6 yhi in [4] , as opposed to no such term in [3] , is denoted as a bispecifir 7 mixing (or blending) effect to correspond to the term specific combinin@ 8 ability effect in genetic experiments. Likewise, the three-line inter-9 action effect will be denoted as a trispecific mixing effect, and, in 10 general, the interaction effect among n lines will be denoted as the [ 6]
19 20 where jl < j 2 < j 3 < •·· < jk and the other elements are as defined 21 previously. Note that from the above definitions the unispecific mixi~ 22 effect for n = 1 becomes the general mixing effect ( 5h).
23
In order to have a short and concise notation, denote the general 24 mixing effect as gme ~nd the nth-specific mixing effect as nth_sme. 
9
In general, for blocks of k = 3 lines and response model [5] , the 10 number of parameters for which solutions are to be obtained, the number 11 of constraints placed on solutions to obtaiL unique solutions for the 12 parameters, and the number of degrees of freedom associated with the 13 mean, gme, bi--sme, and tri-sme are given in the top part of Table 3 for 14 k = 3 lines in a mixture. In the middle part of Table 3, 
18
In the bottom part of Table 3 the number of parameters, the number 19 of independent constraints required to.obtain unique solutions for the 20 parameters, and the degrees of freedom for the mean, gme, bi-sme, tri-21 sme, and quater-sme are given for mixtures of k = 4 lines. From the 22 total number of combinations of v lines taken 4 at a time, we note that 23 v must be greater than 7 to obtain solutions for all effects. 5 If this situation holds, then it is necessary to use treatment designs 6 fork= 1,2,3,··· ,n when solutions for effects up to the nth_sme are 7 required. When it is desired to use only a block size of k = n and to 8 obtain solutions up to the nth_sme, the following procedure is suggested 9 as an alternative to the case of variable k. The case of v = 7 and 10 k = 4 is considered first.
11
To obtain solutions for quater-sme effects, we shall use several 12 sets of mixtures of 4 lines as follows for v = 7. There are In addition, a ninth treatment could be X and Y together in a mixture.
7
The reason for having the seed (or plants) constitute one-half of the 8 plot is to better evaluate the line. If only one-third of the plot were 9 devoted to the new line, its effect would be diminished and would be 10 more difficult to measure statistically. Using the above type of treat-11 ment design, lines could be screened for general mixing ability.
12
In a second situation, the experimenter might be searching for k 1
13 new lines to combine with k 2 standard lines to form a mixture of 18 was possible to separate the seeds and to obtain yields for each of the 19 two cultivars in a mixture. A total of r(2(8)(7)/2+8) = 64r observa-20 tions was available from the experiment. Note that for the individual 21 subplot yields, the statistical analysis will take on aspects of a 22 split-plot design analysis (see, e.g., Federer (1975) ). An analysis of 23 variance for the data from experiments of this type for v cultivars in 24 r blocks of a randomized complete block design would be as given in 25 (1955)). 8 which are utilized to obtain the last part of the analysis of variance 9 in Table 4 . Performing the same type of analysis on these differences 10 (or single degree-of-freedom contrasts for mixtures of k cultivars), we 11 obtain the bottom part of the table.
Alternatively, let us approach this analysis in the manner describ 13 by Federer (1975) , section 3. Perform analyses of variance for each 14 mixture of k of v cultivars in r complete blocks, after first con-15 structing the two-way tables in the top part of Table 5 . The analyses of variance for each of these tables are presented in the bottom half o Table 5 , where c is the total number of combinations of mixtures of k cultivars. For our case, c = 8(7)/2 = 28 and k = 2o The sum of the 28 19 sums of squares for block X cultivars is equal to the "blocks" plus 20 "blocks X treatments" in the analysis of variance in Table 40 Note tha 21 since these are differences, additive block effects are not present and
hence, the blocks should be pooled Wl h the blocks X treatments , an 23 that this corresponds to the "error (b)" sum of squares in a split plot 24 analysis. Also, the sum of the sums of squares for cultivars for k = 2 25 and c = v(v-l)/2 is that for "treatments" plus the "correction for the 26 mean" in the previous analysis; this sum of squares represents variatio 27 among cultivar yields within a specific mixture. Contrasts of the form -17 -.;
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